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ABSTRACT

The H6H gene for hyoscyamine 6b-hydroxylase, which converts hyoscyamine to
scopolamine, was isolated from H. niger and H. tenuicaulis. The roots of 14 days sterile
seedlings were transferred to a modified liquid Bs medium containing ImM indolebutyric
acid, and after appearance of the lateral roots, subcultured in a free hormone medium.
Following aweek, the total cellular RNA of the roots wasextracted. cONA of H6H gene was
synthetized by RT-PCR, favored gene was amplified by the PCR.
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INTRODUCTION

Hyoscyamine and scopolamine are the mogt
common tropane akaoids of the Solanaceae
and have been used for ther medicina
properties (1). Hyoscyamine 6b-hydroxylase
(H6H) catdyzes the hydroxylaion of /hyos-
cyamine to 6b-hydroxyhyoscyamine, as well' as
its epoxidation to scopolamine (2). RNA
blotting hybrizidation studies, detected
condderable amounts of H6H. mMRNA in
cultured roots, but not in leaves, gems and cdl
cultures of Hyoscyamus niger (3).
Immunohigo-chemical  gudies. by monoclona
antibodies have shown that the locdlization of
enzyme synthesis is the pericycle of root (4).
Also in situs hybrizideion, immunohisto-
chemigry _and promoter GUS tramsgene
andyses have shown that Atropa belladonna
H6H is expressed specificaly in root pericycle,
tapetum and' pollen mother cdls (1). The
enzyme has an average Mr of 40000 as
determined by gd filtration on superose 12 (5).
Also it has been reported cultured roots
contained much more aundant H6H MRNA
than plant roots (6). In this study, the H6H gene
was isolated from in vitro cultured roots of H.
nigre and H. tenuicaulis.

MATERIALS AND METHODS
Chemicals
The inddebutyric add (IBA), ethidium bromide,
macro-and micro-elements, ferrous—EDTA and

vitamins of culture media were purchased from
Merck Chemica Co., Ltd (Germany), agarose,
DNA " molecular weight marker XVII, cDNA
synthesis kit, guanidinium isothiocyanate were
from Boechringre and Mannham Cheimicd
Co.,, Ltd (Germany). The two primers were
obtained from Roch Chemicd Co.,, Ltd
(Germany).

Apparatuses
Spectrophotometer: Shimadzu UV vishle
recording spectrophotometer UV-160 mode

(Jgpan), PCR: Omnigene (Hybaid) model
(England), Electrophoresis: Paya Pazhohesh
mode (Iran).

Plant materials

Seeds of Hyoscyamus niger and Hyoscyamus
tenuicaulis were collected from Kandowan
region (the North of Iran, 2400 meters altitude)
and Busheher (South of Iran) respectively.After
sterilization (7), the seeds of H. niger were kept
for 48 hours a -20°C to make rapid
germination. The seeds of H. tenucaulis didn’'t
require any cold treatment, since its
germination was very rapid (after 2-3 days).
Roots (from 14 days sterile seedlings) were
transferred to modified liquid Bs medium
(macro- and micro-elements of Bs medium
ferrous EDTA and vitamin of MS medium),
containing 1mM indolebutyric acid and 3%
sucrose and maintained on a rotary shakers at
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100 rpm in the dark at 25°C (2,8). Following
appearance of the lateral roots, samples were
transferrd to a solid modified Bs medium free
hormone, and after a week were used for
extraction of total cellular RNA (Figure 1).

Total cellular RNA extraction

The total RNA extraction was performed and
compared by two methods, A: by GITC: phenol
method (REX™ procedure) (9), B: by cesium
chloride gradient method (103).

Figure 1 Cultured roots of Serile seedlings of H.
tenuicaulis that were used for total RNA extraction.

Electrophoresis of total cellular RNA

Before using RNA preparation in either, cDNA
synthesis or blotting techniques, the accuracy of
isolated RNA should be ¢established . (by
detection of RNA bands on an agarose gel). The
best concentration of agarese . gel for RNA
electrophoresis is 1.5 percent. The voltage
applied across the gel was 40V. Staining was
performed by ethidium bromide (0.5mg/ml).
Five ng of total RNA was loaded in each well.
The presence of two ribosomal RNA bands
(28S and 18S) and small smear between them,
proved the precisionof the RNA accuracy (also
little DNA contamination) (10,).

cDNA synthesis

The buffer No. | for the first strand synthesis
(4m), RNase inhibitor (1m), dNTP mix
(10mM-2m), oligo (dT),s primer (2n), total
RNA (4ng), AMV reverse trancriptase (2m)
and dH,O up to 20 were pipetted into a Serile
microfuge tube on ice and were incubated for
60 min at 42°C.Then the buffer No. Il for the
second strand synthesis (540 ml), RNase H
(1m), E.coli DNA polymerase | (5mi) and dH,O
up to 100m were pipetted into the same

microfuge tube and were incubated for 60 min
a 12°C, 60 min a 22°C and 10 min at 65°C.
Then 4m DNA polymerase were added to the
same tube, and the contents incubated for 10
min a 37°C. At the end, in order to stop the
reaction, 10m EDTA (0.2M-pH: 7.2) and 2m of
Sarkosyl solution 10% were added (11).

Polymerase chain reaction

PCR was achieved by using taq polymerase,
5m of RT-PCR product, and two primers that
would anneal at the start of the H6H gene. The
reaction conditions were : 95°C for 1 minute,
60°C for 1 minute and 72°C for 1 minute (25
cycle) (12).

Primer 1:
GAGGATCCATTTGATGGCTAGTTTTGTG
(28mer)

Primer 2:
TGCCTTAAGTTAGACATTGATTTTATAT
GG (30mer)

Enzymatic digestion with PVUII

Restriction endonuclease PVUII recognizes the
sequence of CAG/CTG and generates
fragments with blunt ends. In a sterile
microfuge tube were pipetted, RT-PCR product
(2m), PVU Il (25 unit), SURE/cut buffer M
10x (2m) and dH,O was added to the tube up to
20ml. The tube was incubated at 37°C for 30
min, and the electrophoresis was performed on
a 1.5% agarose gel (10c).

Electrophoresis of PCR and enzymatic
digestion products

The correct amplification of the H6H gene and
its enzymatic digestion were detected by
electrophoresis on a 1.5% agarose gel. One gy
of DNA size marker, 510 m of PCR product
and 3m of enzymatic digestion product were
loaded in the wells. The staining was performed
by ethidium bromide (0.5ng/ml) (10d).

RESULTS AND DISCUSSION
The isolation and characterization of MRNA are
the most important part of the gene expression
studies of an organism (13). In this study, total
cellular RNA was extracted by two methods
(guanidinium  thiocyanate  (4M)  phenol
chloroform method and cesium chloride
gradient). The results showed that in spite of
appearance of RNA circle in the middle of
centrifuge tube, by cesium chloride gradient,



the finAl RNA preparation wasn't completely
free of DNA, but its DNA contamination was
considerably lower than phenol—chloroform
method (Figure 2).
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Figure 2. Electrophoresis of total cellular RNA ona
1.5% agarose gel. Arrows represent 28S and 18S
rRNA bands.

It has been reported that phenol extraction
method is a complex  procedure which can
cause aggregation.of RNA, removal of poly (A)
regions from mMRNA end for the RNA
extraction and for this reasons sucrose gradient,
oligo dT-cellulose  or poly(U)-Sepharose
column are better methods (13).

Our results are not in accordance with this
report. Experiments well showed that lower
steps in nucleic acid extraction (especialy
RNA), caused final preparation to have more
accurate nucleic acid. In 1990, a rapid, reliable
and quantitative method for undegraded RNA
was reported (9). Our results correlate well with
this report. Cesium chloride method has some
difficulties: because it is expensive, and
requires, an ultracentrifuge (37800 rpmtfor 24
hours). However, RNA accuracy wasn't very
different in two methods. After each extraction,

the spectrophotometric spectrum of nucleic acid
preparation, at a range of 200-300 nm was
determined (14).
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Figure 3. Electrophoresis of PCR enzymatic
digestion products.

Lane 1: H6H gene from H. niger, Lane2: H6H gene
from H. tenuicaulis, Lane3; fragmentsof HE6H gene
digested with PVUIl from H.niger, Lane 4:
fragments of H6H gene digested with PVUII from
H. tenuicaulis, Lane5: DNA size marker (contained
10 bands, at a range of 500-5000 bp bands).

With respect to 1 unit absorption egqua to 40
mg/m RNA, the concentration of RNA
preparation was determined exactly. The ratio
of 260 nm to 280 nm absorption shows the
RNA accuracy (the ratios of 1.9-2 isided).

By using a cDNA synthesis kit and oligo (dT)
primer, the HBH cDNA was synthesized from
total RNA isolated from cultured roots (Oligo
(dT) could be isolated from total RNA by
annealing the 3' end of mRNA) (11). Then, to
amplify the favored gene, RT-PCR products
were used as the templates for PCR (12). The
gene specific primers were designed on the
basis of DNA sequence of H6H (4), to anneal
the gart Ste of the gene. In order to demonstrate
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the correct amplification of H6H gene, PCR and cleavable into 1076 bp and 274 bp

products were digested with PVUII, followed fragments at a PVUII site (figure 3).The results

by electrophoresis on a 1.5% agarose gel. The for H. niger and H.tenuicaulis were similar, and

H6H cDNA was expected to be 14000 bp long confirmed other reported results (5,8).
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